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BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

The present invention relates to an improvement of a device 
for deciding abnormality of a longitudinal acceleration sensor 
which is employed for e.g. a brake fluid pressure control device 
for a vehicle. 

10 2. Description of the Related Art 

Conventionally, a longitudinal acceleration sensor was 
used to detect the longitudinal acceleration of a vehicle for 
e.g. a brake fluid pressure control device for a vehicle (for 
example, see JP-A-9-142281 ) . 

15 If such a longitudinal acceleration sensor falls in an 

abnormal condition, the control of brake fluid pressure may not 
be performed suitably. Therefore, the abnormality of the 
longitudinal acceleration sensor must be decided. In this case, 
as for a vehicle provided with a driven wheel, the estimated 

20 body speed which is computed based on a driven wheel speed can 
be adopted as a standard for deciding the abnormality. However, 
as for a four-wheel drive vehicle , the driven wheel speed cannot 
be acquired. In addition, on uphill running, the inclination 
of the vehicle in the lengthwise direction affects the detected 

25 value of the longitudinal acceleration sensor . In such a case, 
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it is necessary to avoid deciding the abnormality of the 
longitudinal acceleration sensor. 

SUMMARY OF THE INVENTION 
5 The present invention has been accomplished in view of 

such a circumstance. An object of the present invention is to 
provide an abnormality determining device for a longitudinal 
acceleration sensor for a vehicle which can decide the 
abnormality of the longitudinal acceleration sensor for a vehicle 

10 not capable of acquiring a driven wheel speed and can avoid 
erroneous decision due to uphill/downhill running. 

In order to attain the above object, the present invention 
is an abnormality determining device for a longitudinal 
acceleration sensor for a vehicle having: a first acceleration 

15 estimating unit for estimating a vehicle acceleration based on 
a wheel speed; a second acceleration estimating unit for 
estimating another vehicle acceleration based on the throttle 
angle of an engine; a determination-permission deciding unit 
for setting a determination-permission region based on the 

20 estimated values of the first and second acceleration estimating 
unit so as to output a determination-permission signal when a 
deviation between the vehicle acceleration estimated by the first 
acceleration estimating unit and the vehicle acceleration 
estimated by the second acceleration estimating unit is within 

25 a predetermined value; and a determining unit for setting an 
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abnormality determining region based on the vehicle acceleration 
estimated by the second acceleration estimating unit and for 
determining that the longitudinal acceleration sensor is 
abnormal, if the output value of the longitudinal acceleration 
5 sensor exists in the abnormality determining region for a 
predetermined time or longer in a state that the 
determination-permission deciding unit outputs a 
determination-permission signal. In addition to this, a 
four-wheel drive vehicle having the abnormality determining 

10 device as set forth in the above construction. 

Further, An abnormality determining method for a 
longitudinal acceleration sensor for a vehicle having steps of: 
estimating a first vehicle acceleration based on a wheel speed; 
estimating a second vehicle acceleration based on the throttle 

15 angle of an engine; outputting a determination-permission signal 
when a deviation between the first vehicle acceleration and the 
second vehicle acceleration is within a predetermined value; 
setting a determination-permission region based on the first 
and second vehicle acceleration; setting an abnormality 

20 determining region based on the second vehicle acceleration; 
and determining that the longitudinal acceleration sensor is 
abnormal, if the output value of the longitudinal acceleration 
sensor exists in the abnormality determining region for a 
predetermined time or longer in a state that a 

25 determination-permission signal is output. 
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In accordance with such a configuration, the longitudinal 
acceleration of the vehicle will change according as the throttle 
angle of an engine changes. Therefore, the second acceleration 
estimating unit estimates the vehicle acceleration based on the 
5 engine throttle angle. The determining unit decides that the 
output value of the longitudinal acceleration sensor exists in 
the abnormality determining region determined based on the 
estimated vehicle acceleration f or apredetermined time or longer . 
Thus, the determining unit can exactly decide the abnormality 

10 of the longitudinal acceleration sensor for the vehicle which 
cannot acquire the driven wheel speed. In addition, on the 
. uphill/downhill running, the deviation between the vehicle 
acceleration estimatedby the first acceleration estimatingunit 
and the vehicle acceleration estimatedby the second acceleration 

15 estimating unit increases. Therefore the determining unit 
decides the abnormality of the longitudinal acceleration sensor 
only when the deviation between these estimated values is within 
a predetermined value. The determining unit does not make the 
decision of abnormality when the inclination of the vehicle on 

20 the uphill/downhill running affects the detected value of the 
longitudinal acceleration sensor, thereby avoiding the 
erroneous decision due to the uphill/down hill running. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 Fig. 1 is a block diagram showing the arrangement of an 
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abnormality determining device according to the present 
invention; 

Fig . 2 is a view showing changes in the vehicle acceleration 
when a vehicle runs along an uphill or flat road; 
5 Fig. 3 is a graph showing an abnormality determining 

region. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Now referring to the drawings, an explanation will be given 
10 of an embodiment of the present invention. 

Figs. 1 to 3 show an embodiment of the present invention 
respectively. Fig. 1 is a block diagram showing the arrangement 
of an abnormality determining device. Fig. 2 is a view showing 
changes in a vehicle acceleration when a vehicle runs along an 
15 uphill and a flat road. Fig. 3 is a view showing an abnormality 
determining region. 

In Fig. 1, the abnormality determining device for deciding 
the abnormality of a longitudinal acceleration sensor 1 mounted 
on a vehicle includes a first acceleration estimating unit 2 
20 for estimating a vehicle acceleration, a second acceleration 
estimating unit 3 for estimating another vehicle acceleration, 
a determination-permission deciding unit 4 for setting a 
determination-permission region based on estimated values of 
the first and second acceleration estimating unit 2 and 3, and 
25 a determining unit 5 for deciding the abnormality of the 
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longitudinal acceleration senor 1 while the 
determination-permission deciding unit outputs a 
determination-permission signal. 

The first accelerationestimatingunit 2 serves to estimate 
5 a vehicle acceleration aW based on the wheel speed which is 
detected by a wheel speed detector 6. The second acceleration 
estimatingunit 3 serves to estimate another vehicle acceleration 
<xT based on the throttle angle of an engine which is detected 
by a throttle angle detector 7. The vehicle accelerations aW 

10 and ocT estimated by the first and second acceleration estimating 
unit 2 and 3 are supplied to a determination-permission deciding 
unit 4. The determination-permission deciding unit 4 outputs 
a determination-permission signal when the absolute value ( |aW 
- aT|) of the deviation between both body speeds aW and ocT is 

15 within of a predetermined value. 

Meanwhile, when a vehicle moves from an uphill to a flat 
road, on the uphill running, a detected value a with an added 
shaded offset component as shown in Fig. 2 is produced from the 
longitudinal acceleration sensor 1. In this case, since the 

20 vehicle acceleration aW estimated by the first acceleration 
estimating unit 2 is lower than the vehicle acceleration aT 
estimated by the second acceleration estimating unit 3, the 
difference (aT - aW) between both vehicle accelerations aW and 
aT exceeds the predetermined value. During vehicle 

25 deceleration also, since the vehicle acceleration aW estimated 
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by the first acceleration estimating unit is lower than the 
vehicle acceleration aT estimated by the second acceleration 
estimating unit 3, the difference (aT - aW) between both vehicle 
accelerations aW andaT exceeds apredetermined value . In short, 
5 if the difference aT - aW exceeds the predetermined value, it 
is possible to determine that the vehicle runs along the uphill 
or decelerates. Further, on downhill running, on the contrary 
to the case of the uphill running, the detected value a with 
a subtracted offset component is produced from the longitudinal 

10 acceleration sensor 1. In this case, since the vehicle 

acceleration aT estimated by the second acceleration estimating 
unit 3 is lower than the vehicle acceleration aT estimated by 
the first acceleration estimating unit 2, if the difference (aW 
- aT) between both vehicle accelerations aW and aT exceeds a 

15 predetermined value, it is possible to decide that the vehicle 
is running along the downhill. 

Accordingly, the determination-permission deciding unit 
4 outputs a determination-permission signal in a 
determination-permission zone where the vehicle runs along the 

20 flat road other than the uphill and downhill and also in a 
non-decelerated condition. 

The determining unit 5 is supplied with the detected value 
a from the longitudinal acceleration sensor 1 and the output 
signal from the determination-permission deciding unit 4 and 

25 decides whether or not the longitudinal acceleration sensor is 
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abnormal while the determination-permission deciding unit 4 
outputs the determination-permission signal. 

Meanwhile, as seen from Fig. 3, the determining unit 5 
provides an abnormality determining region which is obtained 
5 by multiplying the vehicle acceleration aT estimated by the 
second acceleration estimating unit 3 by a prescribed constant. 
The determiningunit 5 decides that the longitudinal acceleration 
sensor 1 is abnormal if the output value a from the longitudinal 
acceleration sensor 1 exists in the abnormality determining 

10 region for a predetermined time or longer. 

The operation of the present invention will be explained 
below. The longitudinal acceleration of the vehicle will change 
according as the throttle angle of an engine changes. Therefore, 
the second acceleration estimating unit 3 estimates the vehicle 

15 acceleration aT based on the engine throttle angle. The 
determining unit 5 decides that the output value a of the 
longitudinal acceleration sensor 1 exists in the abnormality 
determining region determined based on the vehicle acceleration 
aT for a predetermined time or longer. Thus, the determining 

20 unit can exactly decide the abnormality of the longitudinal 
acceleration sensor 1 for the vehicle which cannot acquire the 
driven wheel speed. 

In addition, on the uphill running, the deviation between 
the vehicle acceleration aW estimated by the first acceleration 

25 estimating unit 2 based on the wheel speed and the vehicle 
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acceleration aT estimated by the second acceleration estimating 
unit 3 based on the throttle angle of the engine increases. 
Therefore, the determination-permission deciding unit 4 outputs 
the determination-permission signal only when the deviation 
5 between these estimated values is no larger than the 

predetermined value. In this state, the determining unit 5 
decides the abnormality of the longitudinal acceleration sensor 
1 . The determining unit 5 does not make the decision of 
abnormality when the inclination of the vehicle on the 

10 uphill/downhill running affects the detected value a of the 
longitudinal acceleration sensor 1, thereby avoiding the 
erroneous decision due to the uphill /downhill running. 

Although the embodiment of the present invention has been 
explained, the present invention should not be limited to the 

15 embodiment, but can be realized in various modifications of 
design without departing the scope of the present invention 
defined in the claims. 

As understood from the description, in accordance with 
the present invention, the abnormality of the longitudinal 

20 acceleration sensor can be exactly decided for the vehicle which 
cannot acquire the driven wheel speed. In addition, on the 
uphill /downhill running, when the inclination of the vehicle 
in the lengthwise direction affects the detected value of the 
longitudinal acceleration sensor, the decision of abnormality 

25 is not made so that the erroneous decision due to the 
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uphill /downhill running can be avoided. 
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